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Foraging trip duration of breeding seabirds is affected by characteristics of available 
feeding habitat in the marine environment, which may, in turn, generate inter-colony 
difference in the patterns of nest attendance. Here, nest attendance patterns and foraging 
areas of Streaked Shearwaters (Calonectris leucomelas) during their incubation period 
were examined using global location sensors. The study was conducted at Sangan (SI) 
and Mikura Islands (MI) in the northwestern Pacific, and Awa Island (AI) in the Japan 
Sea during 2006–2009. The duration of incubation shifts showed significant inter-colony 
difference, but no sex-related difference. Shearwaters from SI had shorter mean 
incubation shifts (5.6 days on average; range 3.0-8.0 days) than those from MI (7.2 days; 
range 4.8–10.7 days) and AI (6.9 days; range 6.0–9.7 days). During the incubation period, 
SI and MI shearwaters foraged in the northwestern Pacific's Kuroshio-Oyashio transition 
area, while shearwaters from AI mostly foraged in the Japan Sea. The Northwestern 
Pacific represents a high-productivity zone, and SI shearwaters appeared to forage in 
these waters, where foraging efficiency is potentially high, leading to shorter incubation 
shifts. Also, although MI shearwaters foraged in the northwestern Pacific, the distance 
between their colony and foraging areas was greater (645 km on average; range 546–756 
km), compared to SI (272 km; range 244–297 km) and AI birds (228 km; range 75–518 
km). In this study, inter-colony differences in incubation shift length of Streaked 
Shearwaters appeared to be related to differences in foraging areas associated with the 








We developed an automated method using depth and one axis of body acceleration data 
recorded by animal-borne data loggers to identify activities of penguins over long-term 
deployments. Using this technique, we evaluated the activity time budget of emperor 
penguins (n=10) both in water and on sea ice during foraging trips in chick-rearing season. 
During the foraging trips, emperor penguins alternated dive bouts (4.8±4.5 h) and rest 
periods on sea ice (2.5±2.3 h). After recorder deployment and release near the colony, the 
birds spent 17.9±8.4% of their time traveling until they reached the ice edge. Once at the 
ice edge, they stayed there more than 4 hours before the first dive. After the first dive, the 
mean proportions of time spent on the ice and in water were 30.8±7.4% and 69.2±7.4%, 
respectively. When in the water, they spent 67.9±3.1% of time making dives deeper than 
5 m. Dive activity had no typical diurnal pattern for individual birds. While in the water 
between dives, the birds had short resting periods (1.2±1.7 min) and periods of swimming 
at depths shallower than 5 m (0.25±0.38 min). When the birds were on the ice, they 
primarily used time for resting (90.3±4.1% of time) and spent only 9.7±4.1% of time 
traveling. Thus, it appears that, during foraging trips at sea, emperor penguins traveled 
during dives >5 m depth, and that sea ice was primarily used for resting. Sea ice probably 
provides refuge from natural predators such as leopard seals. We also suggest that 24 
hours of sunlight and the cycling of dive bouts with short rest periods on sea ice allow 
emperor penguins to dive continuously throughout the day during foraging trips to sea. 
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Phenotypic correlations of high water and low water temperature tolerance with sea water 
tolerance were estimated using eight or ten clonal lines of silver crucian carp Carassius 
langsdorfii. Juvenile fish were exposed to high water temperature stress at 36, low 
water temperature stress at 4 or sea water stress at 20‰, and the survival times 
(minutes after start) were recorded in each treat groups. Significant positive phenotypic 
correlation between high water temperature tolerance values and sea water tolerance was 
 115
observed. No significant phenotypic correlations between high water and low water 








This work aimed to evaluate the relationship between morphological development, 
oxygen consumption and reduced mortality in larval fish. We measured the resting 
metabolic rate (RM), specific metabolic rate (SMR) and the change in the total length 
during the larval stage of four fish species. Resting metabolism decreased from hatching 
to mouth opening, and then increased after mouth opening. The changes in the SMR were 
variable during the larval stage. After hatching, there was no increase in SMR in yolk-sac 
larvae. However, SMR increased between mouth opening and the onset of notochord 
flexion and then decreased during notochord flexion before finally stabilizing. We 
observed two peaks in mortality during the larval period of all species: between mouth 
opening to the onset of notochord flexion and from the completion of notochord flexion 
to the juvenile stage based on the per cent mortality and the number of dead fish collected 
from the bottom of the rearing tank. Interestingly, the changes in SMR coincided with 
these periods of mortality. We hypothesize that larvae require more energy during these 
periods of larval development and are thus more susceptible to mortality when energy is 
insufficient. Thus, it is important to supply enough nutrition to larvae in during early 














Detailed morphological study on the plants of the Gracilariaceae around the Hakata Bay, 
northern Kyushu, Japan revealed that five species of the family were recognizable in this 
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area. According to the previous description, they were assignable to Gracilaria chorda, G. 
cuneifolia, G. parvispora, G. textorii and G. vermiculophylla. Of these, only G. chorda 
was separated from the other four species by its lack of spermatangial cavities and 
nutrient tubular cells in cystocarps. As rbcL gene sequence analyses and the resultant 
phylogenetic trees (maximum parsimony, maximum likelihood, Bayesian inference) 
support this distinction, the four species were retained in the genus Gracilaria while G. 
chorda was considered to belong to Gracilariopsis, a genus that consists of species with 
superficial spermatangia and without nutrient tubular cells. In our phylogenetic trees, G. 
vermiculophylla was recovered as a basal species to all other Gracilaria species, which 
were positioned in the same evolutionary lineage. Interestingly, our specimens of G. 
vermiculophylla showed a mixture of spermatangial conceptacles, monocavitied (the 
verrucosa type) and multicavitied (the polycarvernosa type) on the same blade. However, 
the multicavitied conceptacle is a major character of other genus Hydropuntia within the 
Gracilariaceae. Further studies are thus necessary to clarify the relationship among these 
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Hemagglutinating activity of Pomacea canaliculata hemolymph and egg extract was 
examined against several animal erythrocytes. The hemolymph agglutinated rabbit, 
guinea pig, chicken, red sea bream and carp erythrocytes. The egg extract agglutinated 
rabbit, horse, cow, goose, Japanese flounder and carp erythrocytes. Optimum response 
temperature and pH of the hemolymph hemagglutinin against rabbit erythrocyte were 
25-30 and pH 7.0-8.0, and those of the egg extract hemagglutinin were 37 and pH 
5.5-6.0. The hemagglutinating activities of hemolymph and egg extract were not 
inactivated by either heating at 80 for 60 min or heating at 100 for 10 min. After 
2-mercaptoethanol treatment, the hemagglutinating activity of hemolymph remained 
completely, and that of egg extract partly remained. These findings suggest that there is 
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Hemagglutinating activity was found in coelomic fluid from crown-of thorns starfish, 
Acanthaster planci. High hemagglutinating activity was observed against Japanese 
flounder red blood cells (RBC), compared with shrpnose tigerfish, carp, ginbuna, red sea 
bream, goldfish, banded houndshark, largescale blackfish and Japanese black porgy RBC. 
The hemagglutinating activity was also observed against horse, bovine, rabbit, guinea pig, 
chicken and goose RBC, although absence against sheep. The hemagglutinating activity 
against Japanese flounder RBC were highest in the pH range of 8.4 to 8.6 for 2 h reaction 



























Diseases of cultured marine fish and shellfish, which were occurred in Wakayama 
prefecture from April 2004 to March 2010, were surveyed in this study. Over a 6-years 
period, the total number of diagnostic tests was 427. At least 26 diseases were detected 
within 23 host species. The percentages of bacterial diseases, parasitic diseases, viral 
diseases and fungal diseases were 39.8, 29.1, 27.8 and 1.1, respectively. Red sea bream 
Pagrus major occupied 37.9% of the tests. Annual numbers of diagnostic tests from April 
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Improvement of nutritional value of rotifer is key issue of successful larviculture 
performance. Nutritional value of enriched rotifer is depending on the cultivation methods 
and that affect the larviculture (Kotani et al. 2009, 2010; Tomoda et al. 2006, 2007). We 
examined the effect of nutritional value of rotifer, cultured by continuous and batch 
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The purpose of our study is to determine activity patterns of the horseshoe crab 
Tachypleus tridentatus in the Kasaoka Bay estuary, Seto-Inland Sea, Japan and then seek 
an understanding of the processes that give rise to these patterns. To investigate the daily 
activity patterns, crabs with attached acceleration data-loggers were exposed under two 
conditions: 1) light-dark and tidal cycles and 2) light-dark cycles during the mating 
season. Daily activity patterns and relationships with light or tidal cycles were 
investigated. Results showed that the crabs expressed circadian activity rhythms under 
light and tidal cycles. They were strictly nocturnal and started moving during high tide at 
night. When exposed to ‘light only’ conditions, although crabs also expressed circadian 
activity rhythms, such activity did not synchronize with light-dark cycles. To investigate 
seasonal activity patterns, crabs with attached ultrasonic transmitters and 
depth-temperature data-loggers were released in the field and their movement patterns 
were investigated. Most crabs stayed in the bay estuary during the mating season from 
June to September, after which period most of these animals subsequently moved out of 
the bay. Two crabs were recaptured out of the bay after 5 and 9 months, respectively. The 
data obtained showed both crabs were active until water temperature dropped to 18°C in 
late November, after which it remained dormant over winter at shallow depth (7-8 m at 
low tide) near the bay mouth. These findings show that activities of horseshoe crabs are 














Persistent Organic Pollutants (POPs) are diffused and transported in the sea. POPs are 
highly accumulated in the tissues of marine top predators through bio-magnification, and 
can disturb endocrine function and induce reproductive failure. To monitor POPs in the 
seas around Japan, we analyzed those in the preen gland oil collected from streaked 
shearwaters Calonectris leucomelas breeding at four islands. Foraging ranges of the 
sample birds were tracked using GPS tags. Total PCB was highest in birds breeding at 
Uwa and foraging mainly within small area (<60 km) in Seto-Inland Sea. Total DDT was 
highest and the proportion of DDE (metabolite of DDT) was lowest in birds breeding at 
Nakanokami and presumably foraging in East China Sea. Total HCH was highest in birds 
breeding at Awa and foraging in northern Japan Sea. All POPs were lowest and the 
proportion of lowerchlorinated PCB congeners was highest in birds breeding at Funakoshi 
and foraging in Pacific Sea off northern Japan. These regional variations could be related 
to the trends in emissions, and subsequent transport and fate of POPs, and are consistent 
with previous observations of regional variation of POPs in mussels and seawater. Thus, 
we conclude that the POPs in the seabird preen gland oil during breeding partly reflects 














































The leopard cat, Prionailurus bengalensis, is one of most widespread felids and is 
distributed throughout Asia. The Iriomote cat Prionailurus bengalensis iriomotensis, a 
subspecies of the leopard cat, lives only on Iriomote Island of the Ryukyu Archipelago in 
southern Japan. Although there are thousands of islands of various sizes within the range 
of distribution of the species, the Iriomote cat is the only population on such a small 
island (284 km
2
). Moreover, on the island, there are no autochthonous terrestrial small 
mammals such as rodents that are generally the principal prey of wild felids. Thus, it is 
likely that there are unique characteristics of the ecology of the cat as the top predator in 
the ecosystem. In the present study, I aim to clarify characteristics of the cat population 
inhabiting the most limited environment for wild felids. The cat diet was examined 
regarding prey preference and seasonal pattern of each prey item by analysing their 947 
scat contents collected from various environments throughout the island. I also 
investigated potential prey availability for the cat using a total length of 242 km of 
transects conducted over two years. In the cat diet, 76 prey items were found, this being 
the most diversified diet in the cat family. Seasonal patterns of 19 principal prey items 
were examined, which was compared with those of prey availability. Both prey 
availability and predation varied between seasons. The cat seasonally shifted principal 
prey items in relation to prey availability. The seasonal patterns of prey availability were 
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chiefly influenced by seasonal migration of birds, by temperature variation for reptiles, by 
reproductive cycles for insects and by temperature variation and reproductive cycles for 
amphibians, respectively. From the above results, I considered that the broad range of the 
food niche of the Iriomote cat probably resulted from making the best possible use of 
fauna on the small subtropical island. Furthermore, the cat adapts to the islandwide 
environment to change principal prey items and feeding patterns in relation to temporal 
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